Sesquiterpenes from Baizhu Stimulate Glucose Uptake by Activating AMPK and PI3K.
Baizhu, the dried rhizome of Atractylodes Macrocephala Koidz (Compositae), is one of the most important traditional Chinese herbal medicines. Baizhu is generally used to treat digestive disorders and diabetes in Asian countries. This study investigates the activity of two sesquiterpenes isolated from Baizhu, atractylenolide I (AT-I) and atractylenolide II (AT-II), for their effects on glucose uptake in mouse skeletal muscle C2C12 cells, and the corresponding mechanism. These compounds show a significant stimulatory effect on glucose uptake in C2C12 myotubes. Both AT-I and AT-II significantly increased GLUT4 but not GLUT1 protein levels, and promoted GLUT4 translocation to the plasma membrane. The increased glucose uptake induced by these compounds is associated with activation of AMP-activated protein kinase (AMPK) and PI3K/Akt pathways in these cells. Further studies have indicated that AT-I and AT-II ameliorate TNF-[Formula: see text]-induced insulin resistance in C2C12 myotubes. In summary, our findings highlight the insulin mimetic activity of Baizhu in myotubes, and provide insights into the action mechanism underlying these effects. Our findings may also prove highly relevant to the development of novel therapeutic applications for these compounds.